Reversing the Cytotoxicity of Bile Acids by Supramolecular Encapsulation.
Supramolecular encapsulation has been developed into a powerful tool in clearance of toxic substances and hazardous waste from living body and external environments. Herein we tested the special efficacy of tyramine-modified β-cyclodextrin (1) in inhibiting and reversing of the inherent cytotoxicity of deoxycholic acid (DCA). The decarboxylation from tyrosine to tyramine in 1 is crucial to the mutual electrostatic communication, ultimately leading to great enhancement in binding affinity and molecular selectivity toward bile acids. As a result, the DCA-mediated cytotoxicity could be largely eliminated by the biocompatible 1. Meanwhile, the excess DCA could be rapidly excreted by 1 via rat urinary clearance, thus facilitating the decrease of DCA concentration in blood. This study presents a proof of principle that the supramolecular encapsulation with functional cyclodextrin derivatives can efficiently modulate the cell progression and remove the cytotoxic DCA, which provides a practical approach to prevent or treat bile acid-involved diseases.